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We describe the application to the Technicon SMAC system of a micellar-improvedcalmagite method for the measurement of magnesium. In this continuous-flow method a dialyzer is not needed, because protein interference is negligible. Sample interaction was estimated to be 3%.
The increased sensitivity of the method allows for a small sample volume (37 ML/min). Results obtained agreed well with those by an atomic absorption procedure (x): SMAC magnesium = 0.97 lx + 0.030 mmol/L (n = 58). The estimated total error for the SMAC procedure was <50 zmol/L at two analyte concentrations: 0.50 and 1.50 mmol/L. The inclusion of magnesium estimation on SMAC should extend the screening function of this analyzer. A modification of the procedure of Abernethy and Fowler (in the preceding paper of this issue), involving the metallochromic dye calmagite, has several advantages for adaptation to the SMAC analyzer. The increased sensitivity of the method allows for a greater dilution of samples, which minimizes interferences from endogenous color of samples and allows for a small sample volume. Negligible protein interference effectively eliminates the requirement for a dialyzer and consequently decreases sample-to-sample interaction (4) . The extended linear range of the assay minimizes the need to dilute samples and re-assay. We describe here the adaptation to and evaluation of this method on SMAC.
Materials and Methods
All reagents were prepared as previously described (5).
SMAC modifications. Figure 1 shows the manifold used with the SMAC system. The prediluted sample of plasma or serum is further diluted about 180-fold with magnesium reagent; the absorbance is measured at 520 nm. The polyethylene mixing coil and transmission line was made from a single piece of tubing of 0.86-mm bore (no. 800/100/280; Portex Ltd., Hythe, Kent, U.K.), and the proposed magnesium manifold was substituted for the enzymic cholesterol channel. Parameter changes in the computer software program 8.1 allowed the entry of the magnesium calibration value of SMAC Reference I and a new dwell time.
Comparison method.
We compared results with those by an atomic absorption spectrophotometric method based on that of McDonald and Watson (6 
Results

Analytical recoveries.
For eight serum specimens (dialyzed free of magnesium) to which magnesium (0.20 to 2.50 mmol/L) had been added, the analytical recovery range from 98 to 105%, averaging 100%.
Specificity.
Even at very high concentrations, potentially interfering analytes did not significantly affect method response (Table 1) . However, moderate to severely lipemic samples produced falsely increased results. The effects of turbidity could be decreased by increasing the reagent/sample ratio, but at the expense of sensitivity, particularly at the clinically important hypomagnesemia concentrations.
Alternatively, analysis only of specimens from fasting persons would limit the number of lipemic samples. The proposed method responds negligibly to proteins in magnesium-free sera: 60 g of protein per liter produced an apparent magnesium concentration of 20 to 50 tmolfL.
Performance and reproducibility.
Plasma specimens containing a range of magnesium concentrations were analyzed twice and the within-day reproducibility was measured as the standard deviation calculated by the method of duplicates ( Table 2) .
The day-to-day reproducibility (CV) on patients' samples over a period of two weeks was 2.8% at 0.54 mmol/L (n = 20) and 0.9% at 1.52 mmolfL (n = 20).
The results obtained in the study of within.day reproducibility were compared with results of analyzing the samples by the comparative method (Figure 2) .
The method was judged acceptable by the procedure of Westgard et al. (7): using 80 mol/L as the clinical requirement for maximum total error at the decision levels of 0.50 and 1.50 mmol/L, we found the estimated total error by the SMAC method to be <50 Mmol/L at both concentrations.
Manifold characteristics.
Under routine operation, carryover between patients' samples was calculated (8) to be 3%. To minimize sample carryover, the manifold following the RAS fitting (Figure 1 ) must not include any glass, to prevent significant adsorption of the magnesium-calmagite chelate. Suitable alternatives are polyethylene or Teflon tubing. Peak differentiation when three specimens of low concentrations are sampled after three samples of high concentration is shown in Figure 3 .
Reference interval.
We studied the distribution of 1078 plasma results from a hospitalized population, during a week.
A reference interval of 0.65-1.18 mmol/L was determined, based on the percentile estimate (9) .
Discussion
The usefulness of screening for subnormal magnesium concentration in plasma of patients is indicated by Foy (10) and Vernon and Walker (11) . We have used this modification to analyze more than 100 000 samples in our laboratory.
Method response is highly reproducible, both at patho- Pooled patients plasma (magnesIum 1.00 mmol/L) was assayed before and after addition of the Indicated analytes. and the extended assay range (up to 4 mmol of magnesium per liter) diminishes the need to dilute and re-run high-value patients' samples. The accuracy is'reflected in the analytical recovery and correlation studies, although lipemic samples should be avoided. During 10 months of routine operation in this laboratory, the method has proven robust to operator and manifold changes. This method could also be adapted to other continuous-flow systems, if the manifold has no glass in contact with the sample and calmagite reagent mixture. 
